Background and Aim: Lipopolysaccharide(LPS) could promote the progression of colorectal cancer, but the specific regulatory mechanisms are largely unknown. So, this study aim to clarify the mechanisms that LPS upregulated VEGFR-3, which promotes colorectal cancer cells migration and invasion with a mechanism of increased NF-κB bind to the promoter of VEGFR-3. Methods: The present study examined the VEGFR-3 expression in colorectal cancer tissues and analyzed the relationship between the VEGFR-3 expression with clinical parameters. PCR, Western blot, CCK-8, colone formation assay, and Transwell assay detected that LPS promoted the migration and invasion and the role of VEGFR-3 in the process of colorectal carcinoma in vitro. Used the methods of promoter analysis, EMSA assay and ChIP assay to explore the mechanisms LPS increased the expression of VEGFR-3. Results: VEGFR-3 was significantly high expression in the colorectal cancer tissues. And the high expression was associated with the TNM stage and lymph node metastasis of colorectal cancer. LPS could promote the migration and invasion, which could be blocked by the neutralizing antibody IgG of VEGFR-3. And found that -159 nt to +65 nt was the crucial region of VEGFR-3 promoter. And detected that the NF-κB was important transcription factor for the VEGFR-3 promoter. And LPS could increase NF-κB binding to VEGFR-3 promoter and upregulated the expression of VEGFR-3 to exert biological functions. Conclusion: We have elucidated the relationship between LPS and the VEGFR-3 expression and revealed that VEGFR-3 play very important role in the process of LPS promoting the migration and invasion of colorectal cancer cells. Further
Introduction
Colorectal cancer is the fourth most common cancer and the second cause of cancerrelated deaths in USA. And , in China colorectal cancer also has been ranked as the fourth most common malignancies among women and the fifth among men [1] [2] [3] . Up to now, radical resection of the colorectal cancer still is the best choice for the treatment. Despite lymph node negative status, 10-30% of patients with colorectal cancer develop local recurrence or distant metastasis within five years after curative resection [4] . The basis for recurrence and metastasis of colorectal cancer is poorly understood.
The relationship between inflammation and carcinoma is an ancient issue. Rodolf Virchow [5] first addressed the hypothesis that inflammation and cancer coexisted. And some studies has proved that inflammation promotes the progression of cancer [6, 7] . And there are mounting evidences linking inflammation or infection which can induce inflammation to recrrence of colorectal cancer [8, 9] . Infection can trigger a cascade of inflammatory response mediated by various inflammation cell types and the infalmmatory can promote the cancer progression. However, the mechanisms of infection promote cancer progression still keep largely unclear.
Lipopolysaccharide(LPS), a gram-negative bacterial antigen involved in the progression of colorectal cancer [10] , can cause significant systemic locational inflammation of colorectal and systemic inflammation of organism. However, the specific mechanism by which LPS promotes the progression of colorectal carcinoma has not been absolutely elucidated. Lots of studies have shown that LPS participate in and promote a wide variety of tumor progression and metastasis. Liu et al. [11] found that LPS could stimulate the secretion of IL-8 and TGF-β1 to promote the proliferation and invasion of liver cancer cells. Huang et al. [12] reported that LPS induced the expression of MMPs increased the invasiveness of leukemia cells. And some studies also found that LPS could promote the epithelial-mesenchymal transition of tumor cells to enhance the cancer cells invasiveness [13, 14] . However, LPS promote the specific mechanisms of progression of carcinoma is not entirely clear.
We tested the LPS concentration of the tissues of colorectal cancer and para-carcinoma found that the LPS concentration were significantly increased in the colorectal cancer tissues. And futher study found that LPS concentration has relationship with the lymph node metastasis in colorectal cancer.
VEGFR-3 is a receptor tyrosine kinase that is expressed in lymphatic endothelial cells [15] . And VEGFR-3 high expression result in lymph node metastasis and decreased survival [16] . Several tumor types found that VEGFR-3 were high expression [17, 18] . So, in this article, we report that LPS upregulste VEGFR-3, which promotes colorectal cancer cells migration and invasion with a mechanism of increased NF-κB bind to the promoter of VEGFR-3.
Materials and Methods

Patients tissues and data collection
This study of human colorectal cancer sample was approved by the Ethics Committee of the First Hospital Affiliated to Fujian Medical University. Human colorectal cancer samples and their paired adjacent normal colorectal mucosa tissues were collected from the First Affiliated Hospital of Fujian Medical University (Fuzhou, China) in 2015. Samples were immediately stored in liquid nitrogen after surgical resection. All the patients in our study did not received preoperative chemotherapy, radiotherapy, or biological treatment. We got all the patients' written informed consent of the samples.
Immunohistochemistry and evalution
Immunohistochemistry was performed as described before [19] . Rabbit polyclonal anti-human VEGFR-3 antibody(1:300)(from Abcam biotechnologoy) was used in the experiment. The diagnoses were confirmed and the stained sections were evaluated independently by two experimenters who were trained about the patological diagnosis suing a conventional light microscope. The percentage of positive cells within the entire rate of epithelial cells were assessed and assigned to one of the following principle: negative ≤25%, 25%≤positivity≤75%. The intensity of immoreactivity was also evaluated for being negative and positivity for every case.
Cell lines and materials
The two colorectal cancer cell lines (sw480, HCT116) were obtained from cell bank of the Chinese Academy of Sciences (Shanghai, China). Both cell lines were cultured in RPMI 1640 with L-glutamine supplemented with 10% fetal bovine serum in 5% CO2. Lipopoly-saccharide (Escherichiacoli 055:B5) was obtained from Sigma-Aldrich (St Louis,MO, USA). LPS was dissolved in PBS. RPMI 1640 with L-glutamine and fetal bovine serum were from GIBCO (Gaithers-burg, MD, USA). The primers for VEGFR-3 and β-actin were as follows: VEGFR-3 forward 5'-GAGTTTGTGGAGGGAAAGAATA-3' and reverse 5'-CCTCGGATGGCTTGGATT-3'; β-actin forward 5'-CTGTCT GGCGGCACCACCAT-3' and reverse 5'-GCAACTAAGTCATAGTCC GC-3'.
RNA preparation, reverse transcription, and real-time PCR amplification
Semiquantitative RT-PCR was used to detect the expression of VEGFR-3 gene in colorectal cancer cell lines SW480 and Hct116 respectively. And the RNA preparation, reverse transcription and qPCR amplification and the analysis results were carried out as described previously [19] .
Western-blot analysis
Western blot and detection of the blotted product were carried out as described previously [20] . The following primary antibodies were used from the different companies under listing respectively: Rabbit polyclonal anti-human VEGFR-3 antibody (1:1000)( from Abcam biotechnologoy), nuclear factor-κB (NF-κB) (p65) monoclonal mouse anti-human antibody(1:500), p-NF-κB (p-p65) monoclonal mouse anti-human antibody (1:500) (both from Cell Signaling Technology, Danvers, MA, USA), β-actin monoclonal mouse antihuman antibody (1:1500) (from Santa Cruz Biotechnology, Inc.Santa Cruz, CA, USA). Primary antibodies behind Figures in brackets stand for the antibody dilution multiple.
Cell proliferation assay , cell migration and invasion assay Cells were seeded onto 96-well plates at a density of 1,500 cells per well and detected using the cell counting kit CCK-8 (Donjindo, Kumamoto, Japan) by a microplate reader (Bio-Tek, Winooski, VT, USA) for 5 days. The data of absorbance at a wavelength of 450nm was collected to analyze cell proliferation. Tranwell chamber (8 μm, 24-well format;FALCON) and Matrigel coated transwell chamber (BD Bioscience) were inserted into 24 well cell cuture plates to measure migration and invasion. 9 × 10 4 cells in 0.3 mL of serumfree medium were added in the upper chamber, while 0.8 mL of RPMI 1640 containing 10% FBS was added to the lower chamber. Cells were cultured for 24 hours. Then cells with transwell chambers were fixed in methanol for 5 minutes and stained with crystal violet and counted in 3 random fields under microscope. LPS was dissolved in culture medium at required concentration and used for the intervention experiment.
Plasmid constructs
We extracted genomic DNA from sw480 cells to use Dneasy Tissue Kit(Qiagen, Hilden, Germany), which was used as a template for polymerase chain reactin(PCR) amplification. The plasmid pGL3B-1659 was constructed by ligation of the PCR-produced longest VEGFR-3 promoter (nucleotides -1659 to +65, relative to the transcription start site), and the longest fragment were containing HindIII and XhoI restriction site, which was connected to the pGL3-Basic vector(Promega). Kinds of VEGFR-3 promoter plasmid were constructed, which included, pGL3B-1159, pGL3B-834, pGL3B-609, pGL3B-334, pGL3B-159 and pGL3B-59. and these plasmids were constructed the same as pGL3B-1659. The pGL3B-159 plasmid was used as a template for the construction of NF-κB-binding sites mutants. We constructed the mutant plasmids using the overlap PCR technology. And the mutant plasmids were named pGL3B-159-mut. To obtain overexpression plasmids pcDNA3.0-NF-κB (p65), PCR was carried out with a superscrit library (Life Technologies) using the template human full-length cDNA sequence of NF-κB (p65) and the PCR-generated NF-κB(p65) gene was insersted into the XhoI-HindIII site of pcDNA3.0 (Promega, Madison, WI). All above constructs were confirmed by DNA sequencing. The primers of PCR amplification are shown in Table 1 .
Transfection and dual-luciferase reporter assay
Cells were plated at density of 2×10 5 cells/well. DNA transfection was carried out in 12-well plates by use of Lipofectamine 3000 (Life Technologies), in according with the manufacturer'3 recommendations. The small interfering RNA (siRNA) targets for NF-κB (5′-CUCAAGAUCUGC-CGAGUGA-3′) were synthesized Table 1 . List of oligonucleotides used in the present studya. aEMSA, electrophoretic mobility shift assay; Mutant bases are underlined; restriction sites are shown in itlics (Beyotime, shanghai, China); 100 pmol of siRNA-NF-κB was used for transfection. mRNA and proteins were extracted at 48 h after transfection. Cells with different treatment were transfected with VEGFR-3 promoter vetors. A later of 48 h after transfection, cells were lysed. A total of 20 ug of cell lysate was used for the detection of intracellular luciferase activity following the manufacturers' recommendations. The renilla luciferase expression vector pRL-TK (promega) was used for normalization, and the promoterless vector pGL3-Basic served as the negative control. Luminescence measurement was performed on a luminometer (Orion II Microplate Luminometer, Berthold Detection Systems, Germany). Each transferction was performed in duplicate and data were expressed as the mean ± SD of three separate experiments.
Identification of putative transcription factor binding sites
A computer-based search for potential transcription factor binding site motifs was carried out on the TESS(http://www.cbil.upenn.edu/cgi-bin/tess/tess) [21] , TFBIND (http://tfbind.hgc.jp/) [22] and TFSEARCH (http://ww w.cbrc.jp/research/db/TFSEARCH.html) [23] .
Nuclear extration and electrophoretic mobility shift assay(EMSA)
The 5'-biotin end-labeled oligonucleotides that corresponded to the NF-κB transcription factor recognition sequences within the VEGFR-3 promoter region were synthesized by beyotime Institute of Biotechnology and used as probes.Unlabeled oligonucleotides, either wild type that we called the cold probes or mutated which indicated mutated cold probes including the NF-κB mutation sites were used as competitors. Oligonucleotides sequences are shown in Table 1 . Double-stranded oligonucleotides were obtained by annealing equal amounts of the complementary single-gradually cooling to room temperature. The nuclear proteins from 10 7 cells were prepared by Nuclear Extraction Kit (Beyotime) following the manufacturer's instructions. An EMSA Gel Shift Kit (Affymetrix, Santa Clara, CA) was used to examine the interaction between NF-κB in the nuclear extract with the probe, in accordance with the manufacturer's instructions. In briefly, 7 ug of nuclear proteins were incubated with 1 ug of dI-dC and 0.02 pmol labeled probe in a final 10 ul reaction system. The competition assay was carried out using 100 fold molar excess of cold probes of cold mutated probes, pre-incubated with the reaction mixture before addition of biotinlabeled probes. The DNA-protein complexes were incubated at room temperature for 30 min, and then had electrophoresis on a 6% non-denaturing pre-made polyacrylamide gel. And then the complexes were transferred to a nylon membrance and fixed for 10 min using a UV lights. The biotin end-labeled DNA was detected by addition of a streptavidin-horseradish peroxidase conjugate and a chemiluminescent substrate. 
Chromatin immunoprecipitation assay (ChIP)
Total of 10 7 colorectal cancer cells were cultured and crosslinked by adding formaldehyde to a final concentration of 1% at room temperature for 10 min. The cross-linking was stopped by adding of 125 mM glycine at room temperature for 5min. Cells were rinsed twice and collected with ice-cold phosphatebuffered saline (PBS). Then cells were resuspended in 0.75 ml FA lysis buffer (Abcam, Cambridge, MA) and incubated on ice for 15 min. Cell lysates were sonicated for 20 min. Immunoprecipitation was conducted with 5mg of antibodies (anti-NF-κB) followed by 80 ul of pre-blocked protein A/G. following elution and proteinase K digestion, DNA was recovered by phenol/chloroform extration and ethanol precipitation in the presence of glycogen and dissolved in 100 ul distilled sterile water. Bound target DNA fractions were amplified by PCR. The primers used for are as follows: forword, 5'-GCGCACTGCTCGGGT-3' and reverse, 5'-GCGGCTCGGGGCTGAAAG-3'.
Statistical analysis
All statistical analysis used GraphPad Prism 5 software. Data were analyzed by the variance (ANOVA) or Student's t-test. The data were expressed as the means± standard deviation(SD). A P-value<0.05 was considered to indicate a statistically significant difference.
Results
The VEGFR-3 gene expression in human colorectal cancer by immounohistochemistry staining
We analyzed the expression of VEGFR-3 in 30 clinical samples from colorectal cancer patients and 30 paired of normal colorectal tissues located away from the cancer site using immunohistochemistry technology. In the para-carcinoma tissues, the expresssion of VEGFR-3 were negative or low in the normal colorectal mucosa cells (Fig. 1A) ; however, the in the colorectal cancer tissues the expression of VEGFR-3 were positive or high (Fig. 1B) . And the difference has significant meaning (P<0.05) ( Table 2) . So, the positive or overexpression of VEGFR-3 may promote progression of colorectal cancer. Table 3 indicates the relationship between VEGFR-3 expression and clinicopathologic parameters. There was a significantly relationship between VEGFR-3 positive-expression and clinical stage (I~II vs. III~IV; P=0.0318<0.05), T stage(T1~T2 vs. T3~T4; P=0.0256<0.05), and lymph node metastasis (Negative vs. Positive; P=0.0004<0.05). VEGFR-3 expression did not vary markedly with age, gender, tumor size, M stage and histologic grade.
LPS increased the VEGFR-3 exprssion in vitro
We analyzed the mRNA and protein expression of VEGFR-3 in the sw480 and HCT116 cells. Using qPCR and western-blot we detected the mRNA and protein of VEGFR-3 in both cell lines.The mRNA and protein expression levels were similar between the sw480 and HCT116 cells ( Fig. 2A and B) . So, we used the both cell lines to test the biology role for our experiments.
We tested the expression of VEGFR-3 in the sw480 and HCT116 cells after treatment with exogenous LPS to determine whethwe LPS could increased the expression of VEGFR-3. Sw480 and HCT116 cells were seeded into 6-well plates and treated with different doses of LPS(0 ng/ml, 200 ng/ml, 500 ng/ml, and 800 ng/ml) for 24 h. The relative mRNA and protein of VEGFR-3 were detected by real-time PCR and western-blot methods. As shown in Fig. 2 and F, LPS promoted the transcription and protein expression of VEGFR-3 in sw480 (Fig. 2C and D) and HCT116 ( Fig. 2E and F) cells in a dosedependent manner.
VEGFR-3 owned very important roles in the process of LPS promoting migration and invasion of sw480 and HCT116 cells
We used the CCK-8 assay to detected the ability of proliferation after LPS treatment in sw480 and HCT116 cells. We used the different LPS concentrations (0 ng/ml and 800 ng/ml) to stimulate sw480 and HCT116 cells. And then we examined cell proliferation at 1, 2, 3, 4 and 5 days. The results shown that 800 ng/ml LPS could not promote the cell proliferation compared to 0 ng/ml LPS for the sw480 and HCT116 cells (Fig. 3A and B) . For verification our results, we carried out colorectale formation assay and got the same conclusion as CCK-8 assay that there were not different between LPS-800 ng/ml and LPS-free group in the sw480 and HCT116 at the aspect of cell proliferation (Fig. 3C and  D) .
To determine wether the migration and invasiveness of sw480 and HCT116 after LPS stimulation, we used Transwell assay to examine the effects of LPS. The results shown that the LPS-800 ng group total numbers of migrated and invaded cells through the Transwell polycarbonate filter was significantly higher than the LPS-free group in both cell lines. To test the roles of VEGFR-3 in the LPS increasing the migration and invasion of sw480 and HCT116 cells, we used the IgG antibody of VEGFR-3 (10 ug/ml) to block its biologic activity. As a results, the ability of migration and invasion of LPS-800 ng/ml-IgG group demonstrated a significant decrease compared to the LPS-800 ng/ml group in the sw480 and HCT116 cells (Fig. 3E and F) . Together, these results indicated that the VEGFR-3 was vital to LPS promote migration and invasion of sw480 and HCT116 cells.
The expression of TLR4 protein and LPS the roles of activated NF-κB in sw480 and HCT116 cells.
To detected the expression of TLR4 which is the receptor of LPS and LPS plays the biologic functions by the receptor in sw480 and HCT116 cells, we used the western-blot method and found that TLR4 expression in both cell lines. And the expression levels of TLR4 didn't significantly difference in sw480 and HCT116 cell lines (Fig. 4A) .
To assess the activation situation of NF-κB in the LPS-800 ng/ml cells, we used westernblot technology to analyze. The results shown that the p-NF-κB was markedly increased in sw480 and HCT116 cells of LPS-800 ng/ml group (Fig. 4B ). This suggested that LPS activated NF-κB by TLR4.
Nucleotides regions of -159 nt to +65 nt are crucial for the fully activity of the VEGFR-3 promoter
A series of 5'-deletion constructs of the VEGFR-3 gene promoter were transfected into the human colorectal cell line HCT116. As a results in Fig. 5A cells transfected by pGL3B-1659, pGL3B-1159, pGL3B-834, pGL3B-609, pGL3B-334, and pGL3B-159 plasmids shown higher relative luciferase activities than pGL3B-59 and pGL3-Basic plasmids in sw480 cells. Thus, the plasmid pGL3B-159 owned the high luciferase activity relative to the pGL3B-1659 plasmid, which indicated that the short region than included region -159 to +65 was vital for the full activity of VEGFR-3 promoter. The plasmid pGL3B-159 was selected for our studies in colorectal cell line sw480. We found that luciferase activities in cells transfected with
Fig. 2. LPS increased the VEGFR-3 exprssion in vitro.
(A) Total RNA from human colorectal cancer cell lines sw480 and HCT116 were assessed by qPCR using VEGFR-3 primers. β-actin was amplified for an internal control. Semiquantitative analysis showed that VEGFR-3 mRNA expression levels in the w480 and HCT116 cells were not different. (B) The VEGFR-3 protein in human colorectal cancer cell lines were found by western blotting.The same as mRNA β-actin protein was used as an internal control. (C and D) LPS promote the VEGFR-3 mRNA and protein expression in sw480 cells. sw480 cells were treated with different concentration LPS(0 ng/ml, 200 ng/ml, 500ng/ml, and 800 ng/ml) for 24 h, and qPCR and western blot detected the VEGFR-3 mRNA and protein and the relative mRNA and protein level were obtained by comparison with the LPS concentration of 0ng/ml, which was set to 1. LPS-800 ng/ml the expression level of VEGFR-3 protein increased to 1.61 compared with LPS-free. (E and F) Representative VEGFR-3 mRNA and protein expression levels in HCT116 cells treated with different concentration LPS(0 ng/ml, 200 ng/ml, 500ng/ml, and 800 ng/ml) for 24 h. And the same as sw480 cells, VEGFR-3 mRNA and protein expression levels were highest when treated with LPS-800ng/ml. (C-F) We used the housekeeping gene β-actin as internal control.*P<0.05. Fig. 3 . VEGFR-3 owned very important roles in the process of LPS promoting migration and invasion of sw480 and HCT116 cells. (A and B) LPS 0 ng/ml and 800 ng/ml treated with sw480 and HCT116 cells. These cells proliferation hadn't difference LPS 0 ng/ml group compared with LPS-800 ng/ml group in both cell lines. (C and D) representative colone formation assays from two different cell lines treated with 0 ng/ ml and 800 ng/ml LPS in sw480 and HCT116 cells. The data shown that the proliferation situation LPS-800 ng/ml group hadnot difference compared with LPS 0 ng/ml group. (E) Effect of LPS on sw480 and HCT116 celluar migration. LPS-800 ng/ml increased the ability of migration both cell lines compared with LPS 0 ng/ ml. The assay was assessed by transwell experiments. LPS increasing sw480 and HCT116 cells migration ablity could be blocked by IgG which could block the activity of VEGFR-3. Shown are quantitative evaluation of the results(right panel). (F) Effect of LPS on sw480 and HCT116 celluar Invasion. LPS-800 ng/ml increased the ability of invasion both cell lines compared with LPS 0 ng/ml. The assay was assessed by transwell experiments. LPS increasing sw480 and HCT116 cells invasion ablity could be blocked by IgG which could block the activity of VEGFR-3. Shown are quantitative evaluation of the results(right panel).*P<0.05. pGL3B-59 plasmid were much lower than the luciferase activities of pGL3B-159 plasmid, which shown an vital role for the region -159 nt to -59 nt in VEGFR-3 promoter regulation. Several bioinformatics softwares were used to search for probable transcription factor binding sites in the region. NF-κB site was detected to be situated in the region -137 nt to -128 nt (Fig. 5B) . We used the method of verlap PCR to mutate NF-κB binding site and constructed NF-κB mutation plsmid, then measured the mutation plasmid relative luciferase activities. As shown in Fig. 5C mutation NF-κB binding site led to a reduction in the promoter activity of about 40% as compared with the control non-mutated construct (pGL3B-159). Which Zhu et 
suggested that NF-κB-binding site are very important for the activity of pGL3B-159 plasmid.
LPS promotes NF-κB binding to the VEGFR-3 promoter
Upon treatment with LPS, the activity of pGL3B-159 plasmid increased markedly (P<0.05) and the activity of pGL3B-159 plasmid shown the LPS concentration dependence ( Fig. 5D and E) .
To confirm the role of NF-κB in the VEGFR-3 promoter activity, we constructed overexpression plasmid of PcDNA3.0-NF-κB and siRNA-NF-κB. The results shown that overexpression NF-κB significantly increased the relative luciferase activity of pGL3B-159 plasmids and the pGL3B-159 plasmid relative luciferase activity increasing depended on the PcDNA3.0-NF-κB concentration (Fig. 6A, B and E) , but not the pGL3B-159-mut plasmid (Fig. 6F) . Another, siRNA-NF-κB knockdown the endogenic NF-κB expression observably decreased the pGL3B-159 plasmids relative luciferase activity (Fig. 6C and D) .
The NF-κB binding site was further confirmed by EMSA of nuclear extracts for sw480 cells with or without LPS treatment. As results shown in Fig. 7A . The unclear extracts were combined with biotin-labeled probe (lane 3). LPS increased the combined rates of the nuclear extract and the NF-κB-binding site (lane 5). A competition assay shown that preincubation with a 100-fold molar excess of the cold probe (lane 2), but not the cold mutated probe diminished the intensity of bands (lane 4).
To confirme whether the NF-κB is relationship with the VEGFR-3 promoter in vivo, we carried out ChIP assays with NF-κB-specific antibody and PCR amplification. DNA nucleotides including the site of NF-κB were amplified ChIP with an anti-NF-κB antibody. We used the input DNA as positive control and no antibody as negative control. And using normal IgG compared with specific NF-κB antibody. The same as EMSA, NF-κB could combine with the DNA seqences, which could be enhanced by LPS (Fig. 7B) .
The list results demonstrate that the NF-κB transcription factor can combine directly with the binding sites in the VEGFR-3 promoter nucleotides and the LPS can enhance the combined effect.
Discussion
VEGFR-3 also known as Flt4, was one of the members of the famlily of tyrosine kinase receptor. VEGF-C and VEGF-D are the important ligands of VEGFR-3 and VEGF-C/VEGF-D-VEGFR-3 signal axis play very important role in the process of metastasis through a paracrine or autocrine mechanisms between cancer cells and the tumor microenviroment [24, 25] . And   Fig. 4 . Western blot analysis suggested that the TLR4 expression and LPS promoted the expression of p-NF-κB in the sw480 and HCT116 cells. β-actin protein expression was used as an internal control. The densitometric value for all groups were normalized to the internal control and relative expression levels with the following equation: normalization of all groups / the first normalized value. The LPS concentration of 0ng/ml group was set to 1. LPS-800 ng/ml the expression level of p-NF-κB protein increased to 1.54/1.63 compared with LPS-free, respectively, in sw480 and HCT116 cells. However, the NF-κB expression level had no markedly difference.
sever studies have reported that VEGFR-3 overexpression in cancer tissues which extracted vital role in the tumor progression [17, 18] . Rile Li et al. [26] reports VEGFR-3 expression is assosiatted with prostate cancer progression and high-level of VEGFR-3 expression increases the risk of biochemical recurrence in prostate cancer patients. In this study, we assessed the expression of VEGFR-3 in 30 clinical samples from colorectal cancer patients and 30 paired of normal colorectal tissues located away from the cancer site using immunohistochemistry technology. And the difference has significant meaning(P<0.05). And there was a significantly relationship between VEGFR-3 positive-expression and clinical stage, T stage, and lymph node metastasis. So, the positive or overexpression of VEGFR-3 may promote progression efficiency. Cells were harvested 48 h after transfection. The relative luciferase units were obtained by comprison to the pcDNA3.0-vector, which was set to 1. Each transfection was carried out in duplicate and the data were expression as the mean ± SD of three times. (*P<0.05). (C) Western blot analysis of NF-κB in sw480 cells transfected with siRNAs. sw480 cells were transfected with 100 pmol of siRNAs targets NF-κB or control. Cells were harvested 48 h after transfection and immunoblots were used to test NF-κB. And β-actin served as a internal control. (D) siRNA-NF-κB decreased VEGFR-3 promoter activities. siRNA-NF-κB and control RNA (control) co-transfected sw480 cells. Cells were harvested 48 h after transfection. The relative luciferase units were obtained by comprison to the control, which was set to 1. Each transfection was carried out in duplicate and the data were expression as the mean ± SD of three times. (*P<0.05). (E) The VEGFR-3 promoter luciferase activity depend on the NF-κB protein concentration. sw480 cells were co-transfected with 0, 200, 500, 800 ng of pcDNA3.0-NF-κB, respectively. And pGL3B-159 and pRL-TK which served as internal control. pcDNA3.0-NF-κB 0 ng group was set 1. The experiment were duplication three times . *P<0.05. (F) When used the pGL3B-159-mut plasmid replacement the pGL3B-159 plasmid, we could not get the results that the luciferase activity increased depended on the dose of pcDNA3.0-NF-κB. of colorectal cancer. This results were the same as previous studies about colorectal cancer [27] .
In the process of our study about LPS in the colorectal cancer tissues, we found that LPS concentration were increased in the colorectal cancer tissues that VEGFR-3 expression were positive compared to the normal colorectal tissues. So, we thought that LPS could upregulate the expression of VEGFR-3 which could promote the progression of colorectal cancer. And further to analyze the underlying mechanisms of LPS increasing expression of VEGFR-3.
So, we tested the VEGFR-3 expression in sw480 and HCT116 cells. And found that LPS promoted the transcription and protein expression of VEGFR-3 in sw480 and HCT116 cells in a dose-dependent manner. Zhang et al. [28] shown that VEGFR-3 were upregulated in macrophages in the endotoxion shock induced by bacteria or LPS. Further research founder that LPS promoted the migration and invasion of colorectal cells but not cells proliferation. This was different from previous reports [29] , for this point, we confirmed our cells proliferation experiments used the colorectale formation assay. The reasons for this phenomenon that LPS could not promote the cells proliferation of sw480 and HCT116 required futher investigation.
LPS combinding with TLR4 which is the receptor of LPS can exert the biofunction through its mediation signal pathways. The most very important signal pathway that LPS activates is NF-κB signal pathway. Huang T et al. [13] reported that LPS promoted the progression of breast cancer cells though the NF-κB signal pathway. Zhao et al. [30] revealed that LPS induced tumor angiogenesis also via NF-κB signaling. Zhang et al. [28] found that LPS-TLR4-NF-κB signal promoted the macropahges secretion VEGF. Our experiment results consistent with prevous studies that sw480 and HCT116 cells both express the TLR4. And LPS activated NF-κB making the p-NF-κB increased. So, we speculated that LPS increasing the expression of VEGFR-3 was caused by NF-κB binding to the promoter of VEGFR-3.
In human, the coding gene transcriptions of many proteins and non-proteins have tissue and cell specificity [31] . And the gene transcription is mostly mediated through the transcription factor that binds to the specific cis element sites in the gene promoter [32] . In the present study, the mechanisms that LPS upregulated VEGFR-3 expression were investigated. We found that -159 nt to +65 nt region was vital to the activity of VEGFR-3 promoter. However, the VEGFR-3 promoter activity had not vanish when we tested the -59 nt to +65 nt fragment, therefore merits further investigation. These consistent with other gene promoter study, because promoter activity are decided by lots of transcription factors [33] . To our known, we confirmed that the NF-κB transcription factor regulated the VEGFR-3 expression. And overexpression of NF-κB enhanced the exprssion of VEGFR-3. And LPS upregulated the expression of VEGFR-3 via increasing NF-κB binding to the VEGFR-3 promoter.
In conclusion, this study has demonstrated that the expression of VEGFR-3 in colorectal cancer tissues was markedly higher than the expression in the normal colorectal tissues. Additionally, we provided evidence that LPS contributed to the migration and invasion of sw480 and HCT116 cells but not both cell lines proliferation. We also found that the LPS-TLR4-NF-κB-VEGFR-3 signal pathway have a cruicial role in the biological functions of sw480 and HCT116 cells. Futhermore, we in-depth researched the mechanisms of LPS upregulated VEGFR-3 and found that the transcription factor NF-κB play very important role in the aspect of mediated VEGFR-3 promoter activity. Together, our data demonstrated that LPS promote the migration and invasion of colorectal cancer may cause by upregulated VEGFR-3 expression.
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